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The instant application having application No. 10/673,864 has a total of 21 claims 
pending in the application; there are 3 independent claims and 18 dependent claims, all 
of which are ready for examination by the examiner. 

INFORMATION CONCERNING SPECIFICATION: 

The disclosure is objected to because of the following informalities: 

1. Specification (page 2, Iines16-17 and 19-20) state: "Serial No. To Be 
Determined". The specification must be amended to include the appropriate serial 
numbers. 

Appropriate correction is required. 

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-21 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

2. In regard to claims 1, 4, 8, 11, 15 and 18 the expression ". . .extents of the clone 
that may be different from the clone and the source" is unclear. The specification does 
not explain this limitation. In addition the expression "may be" is an indefinite term. 

A clarification/correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,898,681 B2 to Young in view of U.S. Patent No. 6,522,037 to 
Kitagawa et al. (hereinafter Kitagawa). 

In regard to claims 1, 4, 8, 11, 15 and 18 the Examiner was not able to 
understand what the Applicant means by the expression: ". . .extents of the clone that 
may be different from the clone and the source". The Examiner search the specification 
to find support for this limitation, but was unable to find explanation of this limitation. In 
the following rejection of these claims, the examiner assumes "...extents of the clone 
that may be different between the clone and the source" (emphasis added). 
3. In regard to claim 1, Young teaches: 

"In a data storage environment having a first volume of data denominated as the source 
being stored on a data storage system (column 4, lines 11-15; element 6 in Fig. 1), 
and a second volume of data denominated as the clone and which has data content that 
is a copy of the data content of the source being stored on the data storage system or 
on another data storage system (column 4, lines 11-15; element 8 in Fig. 1), a 
method of recovering the clone's data content during a restoration of the source," (e.g., 
see column 1, lines 61-64; column 7, lines 30-38; element 4 in Fig. 1). For example 



Application/Control Number: 10/673,864 Page 4 

Art Unit: 2187 

the master store or volume represents the first volume and shadow store or volume 
represents the clone volume recited in the claim. The shadow store contains the point in 
time copy of master data, which is used for recovery, of the master or source from the 
shadow or clone. 

"the method comprising the steps of:" 

"preserving the data content of clone by not allowing it to be overwritten during the 
restoring of the source," (e.g., see column 1, lines 61-64; column 20, lines 4-7). For 

example the controller is arranged to allow the user to preserve the data content of 
shadow store (e.g., not to overwrite the point time copy). 

"which restoration operation occurs when the data content of the source by is replaced 
with the data content clone;" (e.g., see column 11, lines 55-62). 
"creating a persistent map denominated as a protected restore map to track extents of 
the source that are modified during the restoring and preserving steps." (e.g., see 
column 8, lines 22-40; Figs. 1 and 6a). For example the shadow bitmap is created in 
the bitmap store (element 10 in Fig. 1) which is a persistent map within the Mass 
Storage Device. When a block in the master store is overwritten (e.g., modified or 
updated), a corresponding bit in the shadow bit map is set to logic 1. 
"creating a persistent map denominated as a persistent clone delta map to track extents 
of the clone that may be different from the clone and the source;" (e.g., see column 8, 
lines 22-40; Figs. 5c and 6a). For example the copy bit map, a persistent map within 
the Mass Storage Device 10, represent clone delta map recited in the claim is used to 
track the data blocks which are different between the master and shadow stores. A logic 
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1 in the copy bit map indicates that the corresponding data in the master store is 
different from the shadow store. When data copied from the master to the shadow store 
the corresponding bit in the copy bit map is being set to a logic 0 indicating that both 
master store and shadow store contain identical data. 

"using the persistent protected restore map and the persistent clone delta map to 
resume the restore operation. (e.g., see column 8, lines 22-40; Fig. 6c). For 

example user instructs recovery of master store from shadow store. The controller using 
the shadow bitmap and copy bitmap coordinates the restoration of the master store. 
Although Young teaches that backup and recovery of data in the event of system failure 
(e.g., see column 1, lines 33-36). Young does not expressly teach: "a method of 
recovering the clone data in a situation wherein an operation to restore the source is 
interrupted during the restoration of data" 

Kitagawa teaches: "a method of recovering the clone data in a situation wherein 
an operation to restore the source is interrupted during the restoration of data" (e.g., 
see column 2, lines 38-39) for using a backup system which reduces time in the event 
of interruption during data recovery. 

Disclosures by Young and Kitagawa are analogous because both references teach 
methods of managing data backup and restoration or recovery. 
At the time of invention it would have been obvious to a person of ordinary skill in art to 
modify the storage system taught Young to include the optimum backup and recovery 
method (including interruption during data restoration) taught by Kitagawa. 
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The motivation for combination (as taught by column 3, lines 10-15) would have been to 
obtain optimum backup data in which a whole backup and differential backups are 
combined and for enabling a recovery process after backup and was obtained to be 
efficiently executed in a short time. 

Therefore, it would have been obvious to combine disclosures by Kitagawa and Young 
to obtain the invention as specified in the claim. 

4. In regard to claims 2, 9, and 16 Young teaches: 

"wherein the source and the clone are each represented by respective first and second 
logical units." (column 2, lines 35-40; column 4, lines 11-15). For example Young 
teaches that that a plurality of volumes are grouped together as a single logical device 
(e.g., source logical unit). The point in time copy of logical device is stored in shadow 
storage, which is in separate volumes, or logical device, which represents the clone 
logical unit recited in the claim. 

5. In regard to claims 3, 5, 10, 12, 17, and 19 Young teaches: "wherein a map 
denominated as a protected restore map is used to track extents of the source that are 
modified during the restoring and preserving steps." (e.g., see column 8, lines 22-40; 
Fig. 6a). For example when a block in the master store is overwritten (e.g., modified), a 
corresponding bit in the shadow bit map is set to logic 1. 

6. In regard to claims 4, 11 and 18 Young teaches: 

"wherein a map denominated as a clone delta map is used to track extents of the clone 
that may be different from the clone and the source." (e.g., see column 8, lines 22-40; 
Fig. 6a). For example copy bit map which represent clone delta map recited in the claim 
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is used to track the data blocks which are different between the master and shadow 
stores. A logic 1 in the copy bit map indicates that the corresponding data in the master 
store is different from the shadow store. When data copied from the master to the 
shadow store the corresponding bit in the copy bit map is being set to a logic 0 
indicating that both master store and shadow store contain identical data. 

7. In regard to claims 6, 13 and 20 Young teaches: 

"wherein the clone delta map is used to copy only extents that are different between the 
clone and its source during the restoration step." (e.g., see column 10, lines 50-53; 
column 14, lines 26-31; Fig. 5a). For example setting of a bit in the bit map (e.g., a 
logic 1") indicates that its corresponding data block in the shadow store is different from 
the one in the master store. The data blocks that have their corresponding bits in the bit 
map set will be copied to the master store during the restoration or recovery. 

8. In regard to claims 7, 14 and 21 Young teaches: 

"wherein the protected restore map is coordinated with the clone delta map for efficient 
processing of write data to the source." (e.g., see column 6, lines 66-67; column 7, 
lines 1-43; Fig. 5a-5e). For example the shadow bit map coordinated with the copy bit 
map for efficient of processing of write data to the master store. 

9. In regard to claim 8, Young teaches: 

A system (column 22, lines 24-26) for recovering the restoring data from a second 
volume of data to a first volume of data," (e.g., see column 1, lines 61-64; column 7, 
lines 30-38; element 4 in Fig. 1). 

"the system comprising:" 
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"a data storage system having a first volume of data denominated as the source being 
stored on a data storage system (column 4, lines 11-15; element 6 in Fig. 1), and a 
second volume of data denominated as the clone and which has data content that is a 
copy of the data content of the source being stored on the data storage system or on 
another data storage system;" (e.g., see column 4, lines 11-15; element 8 in Fig. 1). 
"computer-executable program logic configured for causing the following computer- 
executed steps to occur;" (e.g., see column 25, lines 1-31; column 27, lines 38-46). 
"preserving the data content of clone by not allowing it to be overwritten during the 
restoring of the source," (e.g., see column 1, lines 61-64; column 20, lines 4-7). For 
example the controller is arranged to allow the user to preserve the data content of 
shadow store (e.g., not to overwrite the point time copy). 

"which restoration operation occurs when the data content of the source by is replaced 

with the data content clone;" (e.g., see column 11, lines 55-62). 

"creating a persistent map denominated as a protected restore map to track extents of 

the source that are modified during the restoring and preserving steps." (e.g., see 

column 8, lines 22-40; Figs. 1 and 6a). For example the shadow bitmap is created in 

the bitmap store (element 10 in Fig. 1) which is a persistent map within the Mass 

Storage Device. When a block in the master store is overwritten (e.g., modified or 

updated), a corresponding bit in the shadow bit map is set to logic 1. 

"creating a persistent map denominated as a persistent clone delta map to track extents 

of the clone that may be different from the clone and the source;" (e.g., see column 8, 

lines 22-40; Figs. 5c and 6a). For example the copy bit map, a persistent map within 
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the Mass Storage Device 10, represent clone delta map recited in the claim is used to 
track the data blocks which are different between the master and shadow stores. A logic 
1 in the copy bit map indicates that the corresponding data in the master store is 
different from the shadow store. When data copied from the master to the shadow store 
the corresponding bit in the copy bit map is being set to a logic 0 indicating that both 
master store and shadow store contain identical data. 

"using the persistent protected restore map and the persistent clone delta map to 
resume the restore operation. . . " (e.g., see column 8, lines 22-40; Fig. 6c). For 
example user instructs recovery of master store from shadow store. The controller using 
the shadow bitmap and copy bitmap coordinates the restoration of the master store. 
Although Young teaches that backup and recovery of data in the event of system failure 
(e.g., see column 1, lines 33-36). Young does not expressly teach: "a method of 
recovering the clone data in a situation wherein an operation to restore the source is 
interrupted during the restoration of data" 

Kitagawa teaches: "a method of recovering the clone data in a situation wherein 
an operation to restore the source is interrupted during the restoration of data" (e.g., 
see column 2, lines 38-39) for using a backup system which reduces time in the event 
of interruption during data recovery. 
10. In regard to claim 15, Young teaches: 

A program product (e.g., column 4, lines 17-19) for use in a data storage environment 
and being for protecting data content during restoration of data from a second volume of 
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data to a first volume of data," (e.g., see column 1, lines 61-64; column 7, lines 30- 
38; element 4 in Fig. 1). 

"wherein the data storage environment includes:" 

"a data storage system having a first volume of data denominated as the source being 
stored on a data storage system (column 4, lines 11-15; element 6 in Fig. 1), and a 
second volume of data denominated as the clone and which has data content that is a 
copy of the data content of the source being stored on the data storage system or on 
another data storage system;" (e.g., see column 4, lines 11-15; element 8 in Fig. 1). 
"the program product includes computer-executable logic contained on a computer- 
readable medium and which is configured for causing the following computer-executed 
steps to occur " (e.g., see column 25, lines 1-31; column 27, lines 38-46). 
"preserving the data content of clone by not allowing it to be overwritten during the 
restoring of the source," (e.g., see column 1, lines 61-64; column 20, lines 4-7). For 
example the controller is arranged to allow the user to preserve the data content of 
shadow store (e.g., not to overwrite the point time copy). 

"which restoration operation occurs when the data content of the source by is replaced 
with the data content clone;" (e.g., see column 11, lines 55-62). 
"creating a persistent map denominated as a protected restore map to track extents of 
the source that are modified during the restoring and preserving steps." (e.g., see 
column 8, lines 22-40; Figs. 1 and 6a). For example the shadow bitmap is created in 
the bitmap store (element 10 in Fig. 1) which is a persistent map within the Mass 
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Storage Device. When a block in the master store is overwritten (e.g., modified or 
updated), a corresponding bit in the shadow bit map is set to logic 1. 
"creating a persistent map denominated as a persistent clone delta map to track extents 
of the clone that may be different from the clone and the source;" (e.g., see column 8, 
lines 22-40; Figs. 5c and 6a). For example the copy bit map, a persistent map within 
the Mass Storage Device 10, represent clone delta map recited in the claim is used to 
track the data blocks which are different between the master and shadow stores. A logic 
1 in the copy bit map indicates that the corresponding data in the master store is 
different from the shadow store. When data copied from the master to the shadow store 
the corresponding bit in the copy bit map is being set to a logic 0 indicating that both 
master store and shadow store contain identical data. 

"using the persistent protected restore map and the persistent clone delta map to 
resume the restore operation. .. " (e.g., see column 8, lines 22-40; Fig. 6c). For 

example user instructs recovery of master store from shadow store. The controller using 
the shadow bitmap and copy bitmap coordinates the restoration of the master store. 
Although Young teaches that backup and recovery of data in the event of system failure 
(e.g., see column 1, lines 33-36). Young does not expressly teach: "a method of 
recovering the clone data in a situation wherein an operation to restore the source is 
interrupted during the restoration of data" 



Application/Control Number: 10/673,864 Page 12 

Art Unit: 2187 

Kitagawa teaches: "a method of recovering the clone data in a situation wherein an 
operation to restore the source is interrupted during the restoration of data" (e.g., see 
column 2, lines 38-39) for using a backup system which reduces time in the event of 
interruption during data recovery. 

Conclusion 

The prior art made of record and not relied upon are as follows: 

1. U. S. Patent No. 5,742,792 to Yanai et ai describes Remote data mirroring. 

2. U. S. Patent No. 6,91 0, 1 1 1 B1 to Colgrove et al. describes Volume restoration 
using an accumulator map. 

3. U. S. Patent No. 6,532,551 B1 to Kamei et al. describes Data management 
method for backup memory. 

Any inquiry concerning this communication should be directed to Hashem 
Farrokh whose telephone number is (571) 272-4193. The examiner can normally be 
reached Monday-Friday from 8:00 AM to 5:00 PM. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A Sparks, can be reached on (571) 272-4201. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either private PAIR or Public PAIR. Status information 
for unpublished application is available through Private PAIR only. For more information 
about PAIR system, see http://pair-direct. uspto.pov . Should you have questions on 
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access to the Private PAIR system, contact the Electronic Business Center (EBS) at 




